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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DYNAMIC MODULES -

Part 3-3: Performance specification templates —
Wavelength selective switches

FOREWORD

this end and in add|t|on to other activities, IEC publishes International Stanard
Technical Reports, Publicly Available Specifications (PAS) and Guide R
Publication(s)”). Their preparation is entrusted to technical committees;
in the subject dealt with may participate in this preparatory work

assessment servie?
services carried<Q

6) All users should enSuyé tha

members of its teghni i C National Committees for any personal injury, property damage or
other damage™~af any atsoever, whether direct or indirect, or for costs (including legal fees) and
expenses «isi ¢ idation, use of, or reliance upon, this IEC Publication or any other IEC
Publicatj

8) Attentis e Noxmative references cited in this publication. Use of the referenced publications is
indispensa ecl/application of this publication

9) Attention is drawqn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shal/'not be held responsible for identifying any or all such patent rights.

International Standard IEC 62343-3-3 has been prepared by subcommittee 86C: Fibre optic
systems and active devices, of IEC technical committee 86: Fibre optics.

The text of this standard is based on the following documents:

CbhV Report on voting
86C/1156/CDV 86C/1214/RVC

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 62343 series, published under the general title Dynamic modules,
can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or
e amended.
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INTRODUCTION

A wavelength selective switch (WSS) is a dynamic module (DM), which is mainly used in a
reconfigurable optical add-drop multiplexer (ROADM) system to switch a particular
wavelength signal to any output ports in DWDM networks. The WSS module has one input
port and a plurality of output ports (i.e. 1 x N WSS) and can be used in reverse, with N input
ports and one output port, depending on its application. It is controlled with software, which
determines any wavelength signal among a DWDM signal from one input port to switch to a
particular output port in case of 1 x N application.

@C@
S
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DYNAMIC MODULES -

Part 3-3: Performance specification templates —
Wavelength selective switches

1 Scope

This part of IEC 62343 provides a performance specification template for wavelength
selective switches. The object is to provide a framework for the pfeparation of detail
specifications on the performance of wavelength selective switches.

performance specifications. However, specification parameters specified\n thi ndard shall
not be removed from the detail product specifications or performance i i

The following documents, in whole or in_part, ate éferenced in this document and
are indispensable for its application. For dated t es, only the edition cited applies. For
undated references, the  latest edition grenced document (including any
amendments) applies.

ing devices and passive components — Basic test
4: Tests — High optical power

res — Part 3-6: Examinations and measurements — Return loss

Q

measurement proce

IEC 61300-3-14, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-14: Examinations and measurements — Accuracy and
repeatability of the attenuation settings of a variable attenuator

IEC 61300-3-21, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-21: Examinations and measurements — Switching time
and bounce time

IEC 61300-3-29, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-29: Examinations and measurements — Measurement
techniques for characterizing the amplitude of the spectral transfer function of DWDM
components
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IEC 61300-3-32, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-32: Examinations and measurements — Polarization
mode dispersion measurement for passive optical components

IEC 61300-3-38, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-38: Examinations and measurements — Group delay,
chromatic dispersion and phase ripple

IEC 61753-021-2, Fibre optic passive component performance standard — Part 021-2: Grade
C/3 single-mode fibre optic connectors for category C — Controlled environment

IEC 62074-1, Fibre optic interconnecting devices and passive components
devices — Part 1: Generic specification

IEC 62343-4-1, Dynamic modules — Part 4-1: Software and hardware
1x9 wavelength selective switch 1

ITU-T Recommendation G.694.1, Spectral grids for WDM appli ) uency grid

3.1
wavelength selective switch
WSS

DWDM networks

Note 1 to entry: It

3.2

operating waxe s

specified range o wa rom Aimin 10 4imax @bout a nominal operating wavelength 4,,
within whic i module is designed to operate with a specified performance
and generally S to spectral bands for single-mode systems defined in
ITU-T G.Sup

3.3

port

optical fibre or optical fibre connector attached to a WSS module for the entry and/or exit of
the optical signal (input and/or output)

3.4

channel

signal at wavelength, A, that corresponds to ITU grid (ITU-T Recommendation G.694.1) within
the range of operating wavelength range

1 Under consideration.
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3.5

channel spacing

centre-to-centre difference in frequency (or wavelength) between adjacent channels in a
device

3.6
channel frequency range
frequency range within which a device is expected to operate with a specified performance

Note 1 to entry: For a particular nominal channel central frequency, f, .., this frequency range is from

Jimin = Gromi = Mmax) 10 fimax = Unomi + Mmax)» Where Af, . is the maximum channel central frequency deviation.
Note 2 to entry: Nominal channel centre frequency and maximum channel centre frequengy-deviation are defined
in ITU-T Rec. G.692.

3.7

insertion loss
IL

value defined in the equation below at the particular wavelé conducting
ports

Note 1 to entry: It is the reduction in optical power between a 3 S g module expressed in
decibels.

where
P is the optical power launched into input pogt;

n
P, is the optical power received from the out

3.8
insertion loss uniformit
difference between theuma
of input ports

um inge&rtion loss at the output for a specified set

3.9
insertion loss ripp

he insertion loss within a channel frequency (or

Note 1 to entry: The terms “operating wavelength range” or “channel passband” are used and have the same
meaning as passband for DWDM devices. The X-dB bandwidth is defined through the spectral dependence of a;;
(where i # j) as the minimum wavelength range centred about the operating wavelength A, within which the
variation of a;, is less than X dB. The minimum wavelength range is determined considering thermal wavelength
shift, polarization dependence and long-term aging shift (refer to Figure 1 below).

Note 2 to entry: It is recommended that the passband width be specified as 0,5 dB, 1 dB and 3 dB (X = 0,5, 1 and 3).
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3.1
return loss
RL
fraction of input power that is returned from any ule expressed in decibels and
defined in this equation at the particu v g gnducting ports
where
P;, is the optical power
P, is the optical po

3.12
adjacent channé: ;bo
adjacent channel 1solé

crosstalk with thente
channels immedis
port

He isolation wavelength number, is restricted to the
(channel) wavelength number associated with output

Note 1 to eftrys  Adjas el crosstalk is a negative value in dB (see Figure 2, below).

Note 2 to entryx 3
pointing arrow s s posjtive, a down-pointing arrow negative. Generally, there are two adjacent channel
isolations for the shorter wdvelength (higher frequency) side and a longer wavelength (lower frequency) side.

Note 3 to entry: The term crosstalk and isolation are often used with almost the same in meaning. Care should be
taken not to confuse crosstalk and isolation. Crosstalk is defined so that for WDM devices, the value of the ratio
between the optical power of the specified signal and the specified noise, is a negative value in dB. The crosstalk
is defined for each output port. Crosstalk for WDM devices is defined for a DEMUX (1 x N WDM device). The
crosstalk for port o to port j is the subtraction from the insertion loss of port i to o (conducting port pair) to the
isolation of port j to o (isolated port pair). For WDM devices having three of more ports, the crosstalk should be
specified as the maximum value of the crosstalk for each output port. On the other hand, isolation is the minimum
value of a; (where i # j) within isolation wavelength range for isolated port pair. Isolation is positive value in dB.
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Non-adjacent Adjacent channel Channel centre  Adjacent channel Non-adjacent
channel centre centre frequency frequency centre frequency  channel centre
frequency (wavelength) (wavelength) (wavelength) frequency
(wavelangth) (wavelength)

50

Optical attenuation (dB)
Adjacent channel crosstalk

Adjacent channel isolation

Frequency (THz)for DWD

\}i§§> velength (nm)~
IEC 1196/14

annel crosstalk

3.13
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